The effect of divalent cations on the membrane properties and pharmacokinetics in rat of the lipid A analogue E5531.
To obtain information on the effects of Ca2+ on the membrane properties of the lipid A analogue E5531, we have determined the aggregate size, zeta potential, membrane fluidity, micropolarity and permeability of the E5531 membrane as a function of Ca2+ levels. Within the molar ratios of [Ca2+]/[E5531] = 1 and 3, Ca2+ increased the zeta potential of the E5531 membrane but had no effect on aggregate size (approximately 20 nm). Within the above ratios, Ca2+ decreased the membrane fluidity, as measured by micropolarity of E5531 and increased the phase transition temperature. The pharmacokinetics in rats for these samples with different membrane fluidity, prepared by changing the pre-dose formulation concentration of Ca2+, was determined and a correlation between membrane fluidity and pharmacokinetics was clearly observed. It thus appears that Ca2+ effects the membrane fluidity of E5531 as well as its pharmacokinetics in rats.